In virtual teams, the lack of feedback and information about team processes is a major problem. To encounter this challenge of virtual teamwork, team process feedback was provided by an Online-Feedback-System (OFS). It contained feedback regarding motivation, task-related aspects, and relationshiprelated aspects. A longitudinal study of 52 virtual teams with student participants was conducted. Teams that used the OFS showed an increase in performance compared with controls that did not use the OFS. Furthermore, results indicate initial motivation as a moderating variable on the improvement caused by the OFS. Positive OFS effects were found on motivation and satisfaction for the less motivated team members. Furthermore, for less motivated team members, effects of the OFS on performance were mediated by interpersonal trust. Overall, results imply that team process feedback has a positive effect on motivation, satisfaction, and performance in virtual teams.
Theoretical Background Virtual Teams
The spreading implementation of new information and communication technology has led to many changes in organizations (e.g., cooperative work independent of time and space, which enables virtual teamwork). Virtual teams are defined as two or more persons who work together on a mutual goal or work assignment, interact from different locations, and therefore Valence is defined as the subjective importance of team goals for team members. Lipnack and Stamps (1997) summarized anecdotal reports of work experience wherein an early demotivation of virtual team members is often caused by a deficient communication of team goals. This might lead to an insufficient weighting of and identification with team goals. For that reason, a clear definition of team goals and transparency in goal setting are necessary for virtual team success.
Instrumentality is defined as the perceived indispensability of individual contributions. Results of various experimental studies (Hertel, Deter, & Konradt, 2003; Hertel, Kerr, Scheffler, Geister, & Messé, 2000; Kerr & Bruun, 1983 ) and a field study with virtual teams (Hertel et al., 2004) show that higher levels of indispensability of individual contributions can correspond to higher levels of motivation and performance. Indispensability of personal efforts for the team outcome can be increased by framing the task assignment clearly and transparently, giving feedback for achieving goals, and communicating relationships between tasks and team member contributions.
Self-efficacy is defined as the perceived capability to fulfill the tasks required in a team. This concept is based on the social-cognitive theory by Bandura (1986) . Staples, Hulland, and Higgins (1999) demonstrated in a field experiment with telecommuters that perceived self-efficacy correlated with performance, work satisfaction, and stress management. Self-efficacy can be strengthened by feedback on positive results and training regarding the conditions of virtual teamwork.
"Trust is seen as a willingness to rely or depend on some event, process, individual, group or system in whom one has confidence or faith" (Clark & Payne, 1997, p. 208) . Specifically, the VIST model refers to the perceived trust both in other team members (interpersonal trust) and in the electronic support system (e.g., reliability of the information and communication technology). A number of experimental studies have shown that electronic communication leads to decreased trust and less cooperative behavior in teams (Bos, Olson, Gergle, Olson, & Wright, 2002; Jensen, Farnham, Drucker, & Kollock, 2000) . Furthermore, in virtual teams, trust has been identified as an important precursor for successful virtual teamwork (Jarvenpaa & Leidner, 1999) . Enabling face-to-face meetings (e.g., kick-off events) and encouraging informal communication between group members and a constructive conflict management seem to enhance virtual team trust.
Collaboration across great distances leads to increased demands not only for the members but also for the leaders of virtual teams. Because strategies of face-to-face influence and direct guidance of team members are restricted, team leaders need to employ more indirect and structural forms of leadership (Duarte & Snyder, 2001) . A leadership concept that has been proposed as appropriate for remote work situations is management by objectives (MBO; Hertel et al., 2004; Konradt, Hertel, & Schmook, 2003) . MBO builds on the goal-setting theory (Locke & Latham, 1990) and places an emphasis on three components: goal setting, participation of employees in planning and decision making, and feedback during task fulfillment (Odiorne, 1986) . One difficulty in reaching a high quality of goal setting procedures in virtual teams is that leaders and members rely on media with low degrees of richness (Daft & Lengel, 1986) or capacity to process ambiguous communication in organizations. Therefore, it is important to exchange perceptions about the goal-setting process as directly as possible to allow quick reactions and adjustment.
To summarize, virtual collaboration leads to challenges regarding team members' motivation, relationship building, and the leadership of a team. Because virtual team members rarely meet personally, it is difficult for them to engage in a regular exchange of feedback and information. Increasing feedback could lead to positive effects on motivation, satisfaction, and performance of teams. Before we have a closer look at feedback in virtual teams, we will discuss feedback in general by focusing on different feedback forms and the mechanisms of how feedback affects performance.
Feedback
Feedback typically consists of information provided to an individual for the purpose of an increase in performance (Earley, Northcraft, Lee, & Lituchy, 1990; Kluger & DeNisi, 1996) . A variety of feedback forms exists, which are described by different aspects (Balcazar, Hopkins, & Suarez, 1986) . One aspect is the type of feedback, with outcome feedback (i.e., information concerning performance outcomes) on the one hand and process feedback (i.e., information concerning how one performs a job) on the other. A second aspect pertains to the feedback recipients. Feedback can be received by individuals or by teams (individuals working in a team context). Team feedback can be given at different levels: on an individual level or on a team level (i.e., individual feedback aggregated on a team level and presented to the whole team). A third aspect is the feedback source. Feedback can be given by subordinates (bottom-up), by supervisors (topdown), by peers or colleagues (horizontal), or by combining these sources (multisource feedback). A fourth aspect is the purpose of the feedback intervention. Feedback can be used either for evaluative or developmental reasons.
It is important to distinguish between different feedback forms because of the underlying assumptions regarding the mechanisms of how feedback leads to performance increases. Next, we will describe main results and mechanisms of how feedback affects individuals and teams.
Outcome feedback increases performance not only for individuals (Kluger & DeNisi, 1996) but also for teams (Burgio, Engel, Hawkins, McCormick, & Scheve, 1990; Goltz, Citera, Jensen, Favero, & Komaki, 1989) , especially if it is combined with goal setting (Mento, Steel, & Karren, 1987; Neubert, 1998; Tubbs, 1986) . Concerning different aggregation levels of team feedback, it was demonstrated that the performance increase attained by team-level team feedback was not as high as the performance increase obtained by individual-level team feedback (Burgio et al., 1990; Goltz et al., 1989) . The underlying mechanism for the effects of outcome feedback is an increase in effort, which in turn leads to an increase in performance (Kluger & DeNisi, 1996; Locke & Latham, 1990) .
Process feedback is less studied compared with the vast literature on outcome feedback (Earley et al., 1990; McLeod & Liker, 1992) . In their literature review, Korsgaard and Diddams (1996) conclude that "supplementing outcome feedback with more explanatory types of feedback is superior to outcome feedback alone in producing performance improvements" (p. 1890). Although individual process feedback usually includes task-related information, process feedback in a team context might contain not only information about behaviors, actions, or strategies regarding the task (task related) but also information about interpersonal behaviors and the teamwork (relationship related) and about the motivation of team members (i.e., motivational feedback).
In an instructive study by McLeod and Liker (1992) , team process feedback included interpersonal behaviors of student team members, such as dominance and group orientedness that were rated by external observers. This feedback changed the dominance behavior of individual team members. Two other studies with student teams investigated peer feedback regarding behaviors of each member (e.g., communication and collaboration) that led to an increase in motivation, communication, cooperation, and satisfaction of team members (Dominick, Reilly, & McGourty, 1997; Druskat & Wolff, 1999) . Specifically, these studies investigated individual level team feedback (i.e., individualized feedback about the behaviors of team members). To our knowledge, no previous study has investigated team-level team process feedback.
Team process feedback is thought to increase task solving by improving interpersonal processes (Dominick et al., 1997) . Team process feedback might focus team members' attention to process variables, such as motivation, communication, and cooperation, triggering improvements regarding these processes. According to models of work group effectiveness, the interpersonal process is a crucial antecedent of team performance (Hackman, 1987; McGrath, 1991) . McLeod and Liker (1992) investigated interpersonal processes and performance and found an effect of feedback on interpersonal processes but not on performance. Although Druskat and Wolff (1999) and Dominick et al. (1997) showed that team process feedback promoted interpersonal processes, they did not directly look at the performance of teams. Thus, empirical support of whether or not team process feedback leads to enhanced interpersonal processes, which in turn increases team performance is still lacking.
Feedback in Virtual Teams
There is support for a relationship between feedback and performance in virtual teams. Duarte and Snyder (2001) proposed the importance of outcome feedback from team leader to team members for team performance. Jarvenpaa and Leidner (1999) asserted that thorough feedback among team members is essential for developing and maintaining trust and high performance. Dennis and Valacich (1999) regard feedback as important for reaching a common understanding and mutual agreement among team members, which helps the notion of common ground develop (Olson & Olson, 2001 ). In sum, there is support for a beneficial effect of feedback on virtual teamwork, but empirical studies are still lacking. Furthermore, it is unclear which form of feedback is most influential.
We believe that virtual teams will mostly benefit from team process feedback. Unlike face-to-face teams, they cannot look around and see if their team members are working, what they are doing, and how they like it (Kraut, Fussell, Brennan, & Siegel, 2002) . According to the media richness theory (Daft & Lengel, 1986; Dennis & Valacich, 1999) , electronic media are characterized as being lean media that only allow delayed and limited feedback during the work process. Because electronic communication shows more task-related and fewer team-related contents than does face-to-face communication (Chidambaram, 1996; Kraut, Galegher, & Egido, 1987) , virtual team members are often insecure about whether their team partners are motivated and/or satisfied with their collaboration. Indeed, in an exploratory study, team process feedback about motivation and emotions of the other team members led to an increase of team well-being and a higher participation (Zumbach, Muehlenbrock, Jansen, Reimann, & Hoppe, 2002) .
However, in the literature on computer-supported cooperative work, feedback itself is rarely mentioned; instead, awareness as a related concept is widely studied. Awareness is defined as the "understanding of the activities of others, which provides a context for your own activity" (Dourish & Bellotti, 1992, p. 107) . It is associated with positive effects on collaboration, such as coordinating activities, simplifying verbal communication, providing appropriate assistance, and managing shared work (Gutwin & Greenberg, 1999) . Weisband (2002) showed a positive relation between team awareness and team performance in a study with virtual student teams working together during the course of four weeks. Jang, Steinfield, and Pfaff (2002) have developed a Web-based collaborative tool that was designed to support team awareness. Results of their study of eight student teams working on a design project for four months imply that a higher team awareness about activities and perspectives of other team members leads to more communication and a higher satisfaction of members in a virtual team.
Furthermore, we propose a link between feedback and awareness. Specifically, we argue that among the different feedback forms, team process feedback shows the largest overlap to the concept of awareness. For instance, both concepts focus on teams similarly, providing information about activities and perceptions of team members rather than about the performance of team members. Another similarity is that both are often operationalized in the form of peer feedback (i.e., group peers give and receive feedback). However, awareness and feedback concepts are also different in some aspects. Team process feedback is increased by providing behavioral observation scales (Dominick et al., 1997) or structured team assignments (Druskat & Wolff, 1999) . In contrast, when maintaining awareness, team members are asked to gather information from their workspace environment (Gutwin & Greenberg, 1999) . In this case, team members have to infer awareness information from e-mail communication (Weisband, 2002) or from the activities of others (e.g., uploads and downloads of documents done by members; Jang et al., 2002) . As a result, an awareness distribution is much more subtle, subjective, and less controllable than a feedback distribution.
To summarize, we assume team process feedback to be a core element of awareness, with awareness being a much broader concept that includes a wider range of information exchange. If this is true, team process feedback should increase awareness, and results from awareness studies may in part be transferred to feedback interventions. Because the distribution of team process feedback is more structured and manageable, it might be an easier way to increase awareness. Both forms aim at enhancing the processes and outcomes of (virtual) teams.
Summary and Hypotheses
We adapted our research model from an input-process-output model for teamwork (Hackman, 1987; see Figure 1 ). Team process feedback is considered an input factor, whereas motivation is considered a process variable. Moreover, because team success is measured not only by performance indicators but also by subjective well-being (Hackman, 1987; McGrath, 1991) , outcome variables are team performance and team members' satisfaction with the team.
There is substantial empirical support for the positive influence of outcome feedback on the performance of individuals and conventional teams (Kluger & DeNisi, 1996; Mento et al., 1987; Tubbs, 1986) . Studies on team process feedback assume that process feedback supports communication and collaboration in face-to-face teams (Dominick et al., 1997; Druskat & Wolff, 1999) . Improved team processes, in turn, are thought to increase team outcomes (Hackman, 1987; McGrath, 1991) , although no increase in performance by team process feedback was empirically shown. For virtual teams, an increase in awareness was already shown to increase the performance of virtual teams (Weisband, 2002) . Combining these two streams of research, not only outcome feedback for conventional teams but also team process feedback for virtual teams, might lead to an increase in team performance. Although there is little empirical research on team process feedback, a few studies show a positive influence of feedback on team member motivation in face-to-face teams (Druskat & Wolff, 1999) and virtual teams (Zumbach et al., 2002) . It seems that, on the whole, virtual teams predominantly communicate about task-related aspects (Chidambaram, 1996; Kraut et al., 1987) . As a consequence, uncertainty exists about team members motivation and efforts exerted to reach team goals. Through this form of task-related communication, team members are forced to imply team members' motivation by their activities or little hints in e-mails (i.e., one aspect of team-related awareness). Not knowing if team members are motivated raises the risk of personal exploitation (Kerr, 1983) . By being provided with the specific and concrete feedback about the motivation of team members, one's own efforts can be adjusted and exerted without the fear of exploitation. Furthermore, providing motivational feedback might focus the attention of team members on motivation and trigger reflection and improvements of motivational indicators. Thus, we propose that team process feedback leads to an increase in motivation. Virtual teams, as teams in general, face not only task-related challenges but also team-related needs. Accordingly, team success includes performance and satisfaction measures (Hackman, 1987; McGrath, 1991) . In his time, interaction and performance theory, McGrath (1991) suggested that teams have to engage in relationship-building activities to build up the group wellbeing function. However, research shows that it is easier to establish and nurture relationships in a face-to-face context than in a virtual context (Warkentin et al., 1997) . This may in part be explained by the media richness theory, which predicts that the lack of contextual cues and timeliness of feedback inherent in computer-mediated communication will negatively affect the development of relationships (Daft & Lengel, 1986) . Furthermore, it was found that virtual teams show more task-related than socioemotional and team-related communication (Bordia, 1997; Chidambaram, 1996) .
For this reason, we assume that team-related communication supports relationship building and leads to an increase in team satisfaction. Indeed, Druskat and Wolff (1999) demonstrated that team process feedback results in enhanced team satisfaction. Team process feedback might serve as a relationship-building activity because team members can express themselves, get to know to each other, receive a clearer picture of the team situation, and get a chance to react immediately to changes in the teamwork. These activities are viewed as supporting the group's well-being function and are assumed to result in an increase in team satisfaction (McGrath, 1991) . The fourth hypothesis regards the mechanisms of how feedback leads to performance increases. Team process feedback is thought to support task solving by improving interpersonal processes (Dominick et al., 1997; McLeod & Liker, 1992) , which in turn enhance team performance (Hackman, 1987; McGrath, 1991) . We assume that the effects of team process feedback on performance are mediated by motivational variables.
In this study, the VIST model will be used to explore motivational effects in more detail. More precisely, team process feedback might enhance the valence of team goals because regular information about the team situation might increase the salience of teamwork simply by focusing attention on the collaboration. Team process feedback also might support the self-efficacy of team members because members are able to acknowledge good performances and communicate satisfaction with their teamwork. Finally, team process feedback might also enhance interpersonal trust because it supports a sense of knowing each other and feeling informed about the perceptions and activities of team members. Thus, team process feedback might focus team members' attention on motivational processes, which would lead to an increase in their motivation. This, in turn, might lead to a higher performance of the team.
Method Participants
A total of 104 students from eight German universities participated in the study. Students were randomly assigned to teams of two members, forming 52 teams. Teams were composed of same-gender team members from different cities so that team members would not know each other. Students were 24.1 years old on average (SD = 2.7) and were in their 3rd year of studying psychology (57.5%), business administration (32.1%), or other subjects (10.4%). Two thirds of the participants were female, and one third were male. At the conclusion of the project, team members certified that they had communicated exclusively by electronic communication tools (e.g., e-mail, phone) and had not had face-to-face contact. Motivation for participation was ensured by embedding the project in student courses and giving course credit for their participation. The course grades of about half of the participants (i.e., approximately one team member per team) depended on their performance in the project. Furthermore, a reward of about 50 euro for every 10th team was offered, which was determined by a lottery.
Procedure
The introduction of the study explained that each team was supposed to be a consulting company. Before the teams started, they were asked to exchange basic personal information, to name their consulting company, and to play an icebreaker game to build up a basis for mutual teamwork (see Wohlberg, Gilmore, & Wolff, 1995, pp. 34-35 , for details of the instruction).
Task. Teams had to develop two problem solutions for two separate clients of their consulting company. Problems were illustrated in case studies (Wohlberg et al., 1995) . The first case study ("square pegs") pictured a travel agency with four staff members. The head of the travel agency was worried because the motivation and satisfaction of the coworkers decreased during the course of the past months. Students were asked to develop solutions for reorganizing work tasks and enhancing the motivation and satisfaction of the staff. The second case study illustrated two different kinds of leadership styles ("two supervisors-a study in style"). Students were asked to develop a solution for merging two departments that represented the two leadership styles. Teams had three weeks for developing the solution proposals for each case.
Manipulation of feedback.
An Online-Feedback-System (OFS) was developed to manipulate weekly feedback. Teams were randomly assigned to the OFS condition (26 teams) or the non-OFS condition (26 teams). The OFS was used for five weeks in total. Each week an e-mail was sent to remind team members to complete the OFS.
Data collection. To obtain data, a Web-based survey was administered at two times: Time 1 was at the beginning of the project (before using the OFS), and Time 2 was at the end of the project (after using the OFS for five weeks). The return rate dropped from 95% to 87% during the course of the study. Data used to estimate the overall effect of feedback pertain to the survey, which included the following measures.
Dependent Variables
Motivation. Motivational variables were based on the VIST model (Hertel, 2002) and were measured with five separate scales adapted from Hertel et al. (2004) . The valence scale included four items (e.g., "It is important to me that my team reaches its goals"). The instrumentality scale was also composed of four items (e.g., "I believe that my contribution to the team's success is very important"). The self-efficacy scale was developed according to the concepts of Bandura (1986) and included four items (e.g., "I feel capable of accomplishing my tasks in this team"). Interpersonal trust was measured with nine items addressing trust in work-related attitudes and competencies of other team members (e.g., "I can trust that I will have no additional demand due to lack of competence of other members of my team"). This scale was built on a trust scale developed by McAllister (1995) . Trust in the technological equipment and support was measured with three items (e.g., "I can trust that the technical equipment of my virtual team always works"). Item formulations were adapted from a scale of Buessing and Broome (1999) . All items were answered on a 5-point, Likert-type scale with values ranging from 1 (strongly disagree) to 5 (strongly agree).
Separate principal components analyses with Varimax rotation of the VIST items at both measurement points confirmed the assumed five factor structure, explaining 64.0% of variance at Time 1 and 67.7% at Time 2. Almost all items showed factor loadings above .50 on the expected factor at both measurement points. However, two items of the instrumentality scale and two items of the self-efficacy scale had to be excluded because of multifactorial loadings. Three scales showed satisfying reliability: valence (α 1 = .76, α 2 = .79), 1 trust in the system (α 1 = .66, α 2 = .69), and interpersonal trust (α 1 = .87, α 2 = .93). Reliability for self-efficacy (r 1 = .46, r 2 = .61) and instrumentality (r 1 = .38, r 2 = .30) was lower, which might be because of the small number of items in these scales (n = 2).
Performance. Performance was measured with subjective ratings and expert ratings. Team members rated their perceived team effectiveness regarding the (a) overall percentage of goal accomplishments, (b) the quality of teamwork, (c) the quantity of the team results, (d) the initiative and motivation of the team, and (e) the adherence to deadlines. The items were answered on a scale ranging from 0% to 100%. Reliability was highly acceptable (α 1 = .84, α 2 = .81).
In addition to subjective performance ratings, expert ratings regarding the performance of student teams were collected. Two trained experts, blind to the experimental conditions, rated the two written proposals of the student teams independently from each other. Two ratings were collected: (a) form, including appearance and structure of the solution proposal, and (b) content, regarding quality and practicability of the solution proposal. Experts ratings were collected on a 5-point scale from 1 (insufficient) to 5 (very good). Reliability analyses supported an aggregation of the ratings over experts. Intraclass correlation coefficient (ICC) scores (Shrout & Fleiss, 1979) indicated satisfying reliability (for form ICC = .79 and ICC = .72, and for content ICC = .60 and ICC = .55 for Time 1 and Time 2, respectively).
Satisfaction. Satisfaction was used to measure affective team well-being (McGrath, 1991) . The scale contained three items (e.g., "I am satisfied with the climate in my team") and six items to measure cohesion based on a scale developed by Riordan and Weatherly (1999) . Items were answered on a 5-point, Likert-type scale ranging from 1 (strongly disagree) to 5 (strongly agree). Reliability was α 1 = .89 1 and α 2 = .95, respectively.
Demographic measures. Demographic measures (e.g., age and gender) were included in the survey as well.
Manipulation check. OFS users were asked to rate their satisfaction with the OFS regarding the user-friendliness and the comprehensibility of handling and contents of the OFS (e.g., "The OFS is user-friendly"). Furthermore, open questions for positive aspects and suggestions for improvement were included. Items were answered on a 5-point, Likert-type scale ranging from 1 (strongly disagree) to 5 (strongly agree).
Manipulation of Feedback Development of the OFS
Because virtual teams mainly communicate via the World Wide Web, an OFS was developed and set up on the Internet. Computerized feedback was shown to allow a more task-oriented handling of negative feedback (Kluger & DeNisi, 1996) . Peers (i.e., team members) acted both as feedback sources and receivers. Because we aimed at enhancing communication among team members about team processes, we chose subjective perceptions of team members instead of objective (external) information as the source for the process feedback. Subjective peer feedback might have been inaccurate from time to time, and because we had two members in each team, anonymity was not guaranteed, but we wanted to stimulate communication among team members about their subjective perceptions of the collaboration to improve their teamwork. Team members received feedback on a team level because a minimal complexity of team level feedback lowers the time needed for reading and understanding the feedback (Goltz et al., 1989) . We decided to provide developmental feedback because it has been shown to be more accepted, less lenient, less subject to halo error, and more reliable than evaluative feedback (Farh, Cannella, & Bedeian, 1991) .
Team members were asked to rate 14 items of the three feedback content dimensions once a week during a period of five weeks. Motivational feedback included five items regarding the five components of the VIST model. An example item for valence was, "In the last week the team goals were very important for me." Task-related feedback included three items regarding the main components of MBO (e.g., "In the last week I participated in the planning and distribution of tasks."). Relationship-related feedback included six items regarding satisfaction, team identity, and conflict management. One of these items was, "In the last week I was satisfied with the cooperation and communication in my team."
Team members' feedback ratings were collected on a 7-point scale ranging from strongly disagree to strongly agree. All items were worded in the same direction: Agreements were equivalent to positive evaluations and were colored green, indicating a positive state. On the opposite end, disagreements indicated a negative evaluation of team aspects and therefore were colored red, indicating a negative state. These colored scales were used for collecting the ratings and for feedback. Feedback about the 14 items was given to each member on an accumulated team level. It was available for the preceding week and the weeks before. Only the central tendency of team members' ratings (mean) and no indices of the distribution (range, variance) were shown. The colored scales and the simple feedback supported a plain feedback. Thus, team members could detect, in a simple way, which team aspects were rated as satisfying and which aspects were rated as improvable. In addition, guidelines for improving virtual teamwork were included in the OFS. However, ratings within the OFS were not used for data analyses. Results pertain to the data that were collected with the evaluation survey.
Results

Preliminary Analyses
The main data analyses were conducted at the team level. To ensure the appropriateness of aggregating the subjective variables measured at the individual level to the team level (Kenny, Kashy, & Bolger, 1998) , each scale was assessed using the r wg(L) as an index of team agreement (Lindell, Brandt, & Whitney, 1999) . The ICC was not calculated because, in homogeneous samples, as in this study, the between-group variance might be smaller than the within-group variance, even if the latter is small in absolute terms (Kenny, Mannetti, Pierro, Livi, & Kashy, 2002) . Team agreement was averaged for both measurement points. Except for valence, r wg(L) = .53, all other variables show a satisfying interrater agreement, ranging from r wg(L) = .65 for interpersonal trust to r wg(L) = .80 for self-efficacy, thus confirming the appropriateness of aggregation. Subsequent analyses were performed using each team's average score for the subjective variables.
To address the issue of common method variance in the subjective variables (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003) , Harman's one-factor test was conducted. All seven scales were included in an exploratory factor analysis. Two factors that explain 47.65% and 18.99% of variance at Time 2 resulted. Although this result does not completely rule out that common method variance is a problem, it indicates that more than one factor accounts for the covariances among the items (Podsakoff et al., 2003) .
Means, standard deviations, and correlations of the variables on team level are shown in Table 1 . Subjective performance ratings correlate positively with the expert ratings regarding the content of the solution proposal (r = .37, p < .01), suggesting that the subjective performance ratings are *preliable and valid. Furthermore, subjective performance correlates positively with motivational variables, namely with valence (r = .58, p < .001), instrumentality (r = .24, p < .10), self-efficacy (r = .30, p < .05), and interpersonal trust (r = .63, p < .001; cf. Table 1 ). Also, the content dimension, one of the expert ratings, significantly correlates with valence (r = .28, p < .05). Correlations among the VIST variables were only moderate (cf. Table 1) . Results suggest that the measure of the motivational variables are reliable and nonredundant. Finally, satisfaction correlates significantly with subjective performance ratings (r = .62, p < .001) and with the content of the solution proposal (r = .25, p < .10), which indicates that a satisfying work context is not in conflict with performance.
Manipulation Check
Responses of OFS users support the successful manipulation of feedback. Every team used the OFS at least once. Measured on an individual level, almost every team member (98%) used the OFS at least once. One third of team members (32.7%) used the OFS for 1 or 2 weeks, and two thirds (67.3%) used the OFS for 3, 4, or 5 weeks. Furthermore, the majority of the students (84%) perceived the OFS as user-friendly. To be more precise, 89% rated the handling and 79% rated the contents as comprehensible.
In open questions, users were asked to describe positive and negative aspects of the OFS. Most of the users rated the possibility of receiving feedback as highly positive, especially regarding the team climate. Feedback was described as providing the possibility of influencing the team partner, as an orientation about the others' performance, and as supporting trust among team members. Furthermore, processes that were initiated by the OFS were mentioned independently by users, especially their need to reflect on the team situation and help in directing the team's attention to relevant aspects of tasks. With regard to the suggestions for improvement, users favored a shorter OFS and called for more concrete and situation specific items. Integrating these type of items should further enhance user acceptance and satisfaction of the OFS.
Effects of Team Process Feedback
To evaluate the effects of team process feedback, the change in subjective ratings and in expert ratings was calculated and compared between the OFS teams and the non-OFS teams. Overall change was computed by subtracting the scores of Time 1 from the scores of Time 2. The advantage of change measures is that they control for any average differences in the experimental groups prior to the process feedback. Although change scores are known to have higher error variances than either of their components (Cronbach & Furby, 1970) , Liker, Augustyniak, and Duncan (1985) demonstrated that the simple comparison of change scores provides consistent estimates of true change. The mean change for the OFS and non-OFS teams can be found in Table 2 . The differences between the OFS and non-OFS teams were tested by t tests. Because there are a priori assumptions about the direction of the differences, we conducted one-tailed tests. To increase the power of the hypothesis tests, we set a less conservative (rather than conventional) level of probability (p = .10; Cohen, 1992) .
Hypothesis 1 stated that team process feedback increases the performance of virtual teams. A comparison between the OFS and the non-OFS teams indicates that members of OFS teams show an increase of subjective performance compared to members of non-OFS teams, t(50) = 2.47, p < .01. This corresponds to a strong effect size of d = .69 (cf. Cohen, 1992) . Furthermore, OFS teams show higher performance increases in the expert ratings for the form of their solution proposals, t(49) = 1.82, p < .05; d = .51. The expert rating of solution content shows no significant difference between OFS and non-OFS teams, t(44) = .93, ns.
In Hypotheses 2 and 3, we proposed positive effects of team process feedback on motivational variables and on satisfaction. However, for these variables, there was no significant difference between OFS and non-OFS teams (all t < 1, ns). Hypothesis 4 suggested that the influence of team process feedback on performance would be mediated by motivation. Because there was no relationship between feedback and motivation, no mediation analysis was computed.
Although there were no significant overall effects of the OFS on motivation and satisfaction, the change scores on the team level show the expected differences (cf. Table 2 ). We assume that there might be moderating variables influencing the effects of feedback (e.g., initial motivation). In postexperimental discussions, participants supported these assumptions and focused our attention on motivational variables. They reported that an individual's initial motivation might be crucial for the effects of the OFS. Although the course grades of some participants depended on their performance in the project, other students got course credit just by participation, causing differences in the evaluation of the importance of the project. Participants stated that they had to actively manage these differences in motivation across their group. Also, previous studies on feedback indicate that the effects of feedback on performance partly depend on the comparison Table 2 Change Scores for Online-Feedback-System (OFS) and Non-OFS Groups between self-ratings and outside feedback (Jansen & Vloeberghs, 1999) . Therefore, we assume that the effects of the OFS might be influenced by the initial motivation of each individual. Thus, we classified team members according to their valence rating at Time 1, reflecting their subjective importance rating of the project. For each team, the two team members were contrasted. One member was assigned to the sample of more motivated members, whereas the other was assigned to the sample of less motivated members. We conducted separate analyses for these subsamples. For more motivated team members, change scores did not differ between OFS and non-OFS teams (all t < 1, ns). The change scores for less motivated team members for the OFS and non-OFS teams can be found in Table 2 .
For the subsample of less motivated team members, there are significant differences between the OFS and the non-OFS teams for perceived performance, t(35) = 2.37, p < .01. Thus, Hypothesis 1, which suggests that team process feedback increases performance, is supported for this subsample.
Hypotheses 2 and 3 suggested that team process feedback increases motivation and satisfaction. Less motivated team members who used the OFS showed an increase in valence, t(45) = 1.73, p < .05, one-tailed, self-efficacy, t(46) = 1.49, p < .07, and interpersonal trust, t(46) = 1.62, p < .06, one-tailed. Also, the satisfaction with the team increased by using the OFS, t(37) = 1.45, p < .08. In Hypothesis 4, we expected that the influence of team process feedback on performance would be mediated by motivational variables. To test whether effects of the OFS on subjective performance were mediated by the subjective motivational processes, we performed a mediation analysis using multiple regression procedures (Kenny et al., 1998) .
To establish process mediation, three different conditions have to be fulfilled. First, the independent variable (OFS use) has to be a significant predictor for the dependent variable (subjective performance), which was supported by a simple regression analysis, β = .34, t(48) = 2.41, p < .01, one-tailed (cf . Table 3 ). Second, the independent variable must be significantly related to the mediator variables, which was verified with a simple regression analysis, indicating that OFS use is a significant predictor for three mediator variables, namely valence, β = .25, t(48) = 1.74, p < .05, one-tailed, self-efficacy, β = .22, t(48) = 1.49, p < .07, one-tailed, and interpersonal trust, β = .23, t(48) = 1.62, p < .06, one-tailed. Third, the effect of the independent variable on the dependent variable must be reduced when both the independent variable and the mediator variable are included as predictors (compared to Equation 1) while the mediator is a significant predictor for the dependent variable. This condition was confirmed with a two-step hierarchical regression with subjective performance as the dependent variable (cf. Table 3 ).
In
Step 1, OFS use was introduced as the independent variable, which is equal to the first condition. In Step 2, the three mediating variables were also introduced as independent variables, which reduced the coefficient for OFS use from β = .34, t(48) = 2.41, p < .01 to β = .18, t(48) = 1.33, p < .10. Among the mediator variables, the coefficient for interpersonal trust was significant, β = .50, t(48) = 3.65, p < .001. Valence (β = -.02, ns) and self-efficacy (β = .11, ns) did not have a significant influence on performance. Tolerances for all variables were above .85, indicating that multicollinearity was fairly low. One outlier was detected but was not excluded from the multiple regression because of a low influence on the results. Introducing OFS use explains a significant amount of variance, ∆R 2 = .12, F(1, 44) = 5.82, p < .02. Introducing the mediator variables also leads to a significant increase of explained variance, ∆R 2 = .25, F(3, 41) = 5.45, p < .001.
In sum, interpersonal trust was shown to partly mediate the effect of the OFS on performance: OFS groups show higher interpersonal trust than non-OFS groups, and, in turn, trust is positively related to performance. However, because the influence of the OFS on subjective performance could not be reduced to zero and was still marginally significant, only partial mediation Geister et al. / Process Feedback in Virtual Teams 479 Figure 2 .
Discussion
The present study aims at demonstrating that regular feedback about ongoing team processes leads to an increase in the motivation, satisfaction, and performance of virtual teams. The study built on the assumption that virtual teams face a lack of information and feedback, especially about team-related aspects. An OFS was used to enhance information and feedback on a regular basis in virtual teams.
In Hypothesis 1, we postulated that team process feedback increases performance. Results support this hypothesis. Increases in performance were found not only in subjective performance measures but also in expert ratings of performance. In Hypothesis 2, we assumed that team process feedback would enhance motivation. Results partly support this hypothesis. There was not an increase in motivation for all teams on a team level, but additional analyses at the individual level revealed that initial motivation served as a moderator variable. Increases in motivation solely occurred for the less motivated team members. When these less motivated members were compared in the OFS and non-OFS groups, data support a beneficial effect of the OFS on valence, self-efficacy, and interpersonal trust. The feedback provided by the OFS can be assumed to trigger social comparison processes. Results suggest that less motivated team members detected a deficit in motivation while using the OFS and tried to catch up with their more motivated team partner. A precondition for an upward adjustment is the initial perception that the task is important (Stroebe et al., 1996) . Participants confirmed a high interest in the project in postexperimental interviews. Thus, the adjustment of motivation can be ascribed to social pressure (Stroebe et al., 1996) . Because the task can be characterized as additive (Steiner, 1972) , the less motivated team members might have felt pressure to work as hard as their team partners.
Motivation
Regarding individuals' motivation, results support the validity of the VIST model. VIST variables were related to subjective ratings and expert ratings, which supports results found in other studies (Hertel et al., 2004; Hertel, Deter, et al., 2003; Hertel, Niedner, & Herrmann, 2003) . Thus, the VIST model provides helpful information in maintaining and enhancing motivation in virtual teams. Looking at the effects of feedback on the team level, we started with an analysis of motivational indicators on team level. However, on an individual level, initial motivation turned out to be a moderator variable. Thus, analyses on the individual level broadened our understanding of the processes induced by feedback. Overall, a differential effect of feedback on motivation and performance occurred, with less motivated team members benefiting more from feedback than more motivated team members.
Further evidence comes from a field study with virtual teams conducted by Kirkman, Rosen, Tesluk, and Gibson (2004) . In their study, motivation also moderated the relationship between face-to-face communication and performance. Less motivated teams profited more than highly motivated teams from a greater amount of face-to-face communication. Thus, both studies find less motivated team members to be susceptible to the drawbacks of electronic communication; however, these members also benefit highly from enhancing communication and feedback.
Among the VIST variables, especially interpersonal trust turned out to be of influence. There was evidence for the partial mediation of the feedback-performance relationship by interpersonal trust. Also, it showed a strong relation to perceived performance and satisfaction. Results are in accordance with the generally positive influence of interpersonal trust in electronic work (Jarvenpaa & Leider, 1999) .
In recent studies, trust was increased by rich communication media , getting acquainted activities such as social chat or exchanging photographs (Zheng, Veinott, Bos, Olson, & Olson, 2002) , social communication, and reliable and predictable communication (Jarvenpaa & Leidner, 1999) . Our study shows that trust is increased by regular team process feedback, specifically the exchange of perceptions about their mutual collaboration. This communication might have helped the team members get acquainted with one another and build up a relationship. However, our teams might have developed a form of "swift trust" (Meyerson, Weick, & Kramer, 1996) . Swift trust is likely to be established in teams that have not worked together before and do not have the time to develop trust in a gradual and cumulative way. Such trust appears to be fragile and temporary . Despite not knowing the specific form of trust present, our study shows that interpersonal trust is a crucial component of motivation and acts as a driving force behind direction, effort, and persistence.
A Comparison to Other Team-Building Interventions
The focus of the present study was the effects of feedback in virtual teams, which we believe supports interpersonal processes in teams. This feedback intervention can be compared to other team-building interventions. Salas, Rozell, Mullen, and Driskell (1999) conducted a meta-analysis on the effects of team-building interventions on performance. Overall, there was no significant effect of team building on performance. By looking at objective and subjective performance measures separately, a nonsignificant tendency for team building to decrease objective performance emerged, whereas team-building interventions led to a significant, albeit small, increase in subjective performance.
In our study, we found a large effect (cf. Cohen, 1992) of the feedback intervention on subjective performance measures and a medium effect for (objective) expert ratings performance measures on the team level. Compared to the results of Salas et al. (1999) , these effects are considerable. They underline the importance and effectiveness of feedback interventions in virtual teams.
Limitations and Future Research
This study has several limitations. First, like several others examining peer feedback (e.g., Dominick et al., 1997; Druskat & Wolff, 1999; McLeod & Liker, 1992) , we conducted a study with students in an educational context. We argue that our results have external validity and are generalizable to organizational virtual teams because of similarities between the two contexts on key attributes, such as the high levels of member responsibility, interdependence, and task involvement required in both settings. However, the external validity of the findings reported here must still be tested in work settings with organizational teams.
Second, we investigated newly formed teams during a period of five weeks. Future research should examine the influence of feedback on existing virtual teams during an extended period. Is team process feedback useful for existing teams that might have developed other strategies for exchanging feedback and information and for creating and maintaining common ground? Do teams use feedback differentially in some phases of their teamwork? For example, the research of Gersick (1988) suggested that there are transition points in group work that are associated with changes in the interaction patterns and approaches to the task. Future research should have a closer look at whether or not there are periods when feedback is especially useful.
Third, an important aspect of this study is the focus on team process feedback, which did not include outcome feedback. To our knowledge, it is the first study that shows an increase of performance by giving team process feedback. The feedback literature suggests that performance increases are related to outcome feedback. We might have even found stronger effects if we would have added outcome feedback to the process feedback in the questionnaire. Future research should have a detailed look on the effects of outcome versus process feedback in virtual teams.
Fourth, because we were interested in the effects of team process feedback in virtual teams, we did not examine the influence of team process feedback in conventional, face-to-face teams. However, studying face-toface teams might have deepened our understanding about the effects of feedback.
Conclusions
In their meta-analysis of feedback intervention studies, Kluger and DeNisi (1996) emphasized the high variance of feedback effects on performance. The results of the present study suggest that feedback does not equally apply to recipients. Instead, initial motivation is a moderator that explains the varying results in feedback intervention studies.
The notion that members have different needs and difficulties is essential for managers and human resource personnel in charge of virtual teams.
